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(54) Slider for mechanical pencil 

(57) A slider (9) for a mechanical pencil comprises: 
a slider body (9b) provided with a through bore (9d) 
through which a lead is passed and disposed in the tip 
(2) of a barrel (1) so as to be axially sfidable in a prede- 
termined range; a lead guide (10) concentrically fixed to 
the slider body so as to let the lead slide therethrough; 
a sliding part (9c) concentrically connected to the outer 
circumference of the rear end of the slider body so as to 


extend forward and to be able to slide against a prede- 
termined f rictional resistance relative to the inner circum- 
ference of the tip (2); and a lead guiding part (9e) 
disposed in one end of the slider body and capable of 
expansion and of applying a frictional resistance smaller 
than that applied to the sliding part by the inner circum- 
ference of the tip, to the lead. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

The present invention relates to a slider for a 
mechanical pencil and. more particularly, to a slider for 
a mechanical pencil provided with a lead guide which is 
forced to slide to project the lead. 

Description o1 the Related Art 

Generally, In a mechanical pencil having a tip mem- 
ber and a lead guide comprising a pipe and a chip and is 
fixed to the front end of the tip member, the length of a 
portion of the lead projecting from the front end of the 
lead guide is limited to prevent the breakage of the lead. 
Therefore, when writing for a long time, a push head pro- 
vided on the rear end of a lead tank must be frequently 20 
pushed as the lead wears to feed the lead. Since the grip 
on the mechanical pencil must be changed to push the 
push head for a lead feed operation, the lead feed oper- 
ation reduces writing efficiency. 

A slide type mechanical pencil provided with a lead 25 
guide which is operated for sliding when the lead wears 
and a mechanical pencil capable of feeding a desired 
length of the lead by pressing the lead against the writing 
paper or the like without requiring the change of grip on 
the mechanical pencil have been proposed to solve such 30 
a problem. For example, the applicant of the present pat- 
ent application proposed in Japanese Utility Model Pub- 
lication 3-47907 a lead feed slider formed by 
concentrically arranging a larger tubular member and a 
smaller tubular member having a diameter different from 35 
that of the larger tubular member toward the rear, in 
which the larger tubular member is placed surely in slid- 
ing contact with the inner circumference of the tip mem- 
ber of a mechanical pencil so that a large frictiona! 
resistance acts thereon, and the smaller tubular member 40 
holds the lead securely so that a fixed frictional resist- 
ance acts on the lead. 

Referring to Figs. 1 to 3 showing this prior art lead 
feed slider, in a slider for a mechanical pencil, comprising 
a lead guide 1 1 disposed within the tip of a barrel so as 45 
to be axially slidable in a predetermined range, and a 
sliding member 1 2 fixed to the rear end of the lead guide 
1 1 , having an inner circumference capable of applying a 
fixed frictional resistance to the lead to hold the lead and 
an outer circumference in sliding contact with the inner so 
circumference of the tip and capable of sliding against a 
frictional resistance greater than the frictional resistance 
acting on the lead, the sliding member 12 has a smaller 
tubular portion 13 and a larger tubular portion coaxial 
with the smaller tubular portion 1 3 and having a diameter ss 
larger than that of the smaller tutxilar portion 13, a plu- 
rality of axial recesses 1 5 are formed in the smaller tubu- 
lar portion 13, the sliding member 12 is provided with an 
inner sliding piece 1 6 tapered toward a lead guiding part 


to hold the lead that slides through the lead guide by a 
frictional resistance, a plurality ol recesses 17 formed in 
the larger tubular portion 14, and an outer sliding piece 
in sliding contact with the inner circumference of the tip 
and capable of sliding against a frictional resistance 
greater than the aforesaid frictional resistance. 

In the prior art slider thus formed, the larger tubular 
portion and the smaller tubular portion are formed con- 
centrically backward in a single body, and an annular gap 
opening toward the rear is formed in the rear end through 
which the lead is fed. Therefore, when inserting the lead 
in the slider, the lead is liable to enter the gap and hence 
it is difficult to guide the lead forward. Consequently, 
there is the possibility that the lead is broken. Further- 
more, particles of leads, fragments of leads and residual 
leads accumulated in the gap make the reliable action of 
the slider impossible. 

SUMMARY OF THE INVENTION 

The present invention has been made to solve the 
foregoing problems and it is therefore an object of the 
present invention to provide a slider for a mechanical 
pencil, capable of preventing the breakage of the lead, 
of avoiding being stopped up with particles of the lead, 
of reliably guiding, holding and feeding the lead, and of 
enabling writing for a long time without changing the grip 
on the mechanical pencil. 

With the aforesaid object in view, the present inven- 
tion provides a slider for a mechanical pencil, compris- 
ing: a slider body provided with a through bore through 
which a lead is passed and disposed in the tip of a barrel 
so as to be axially slidable in a predetermined range; a 
lead guide concentrically fixed to the slider body to let 
the lead slide therethrough; a sliding part concentrically 
connected to the outer circumference of the rear end of 
the slider body so as to extend fonward and to be able to 
slide against a predetermined frictional resistance rela- 
tive to the inner circumference of the tip: and a lead guid- 
ing means disposed in one end of the slider body and 
capable of expansion and of applying a frictional resist- 
ance smaller than that applied to the sliding part by the 
inner circumference of the tip to the lead. 

According to the present invention, the sliding part 
formed concentrically on the outer circumference of the 
sliding body of the slider is able to be held in sliding con- 
tact with the inner circumference of the tip by a suffi- 
ciently large frictional resistance, the slider is able to hold 
the lead securely by the lead guiding means provided on 
the sliding body by the agency of the predetermined fric- 
tional resistance, any gap is not formed because the rear 
end of the slider body and the rear end of the sliding part 
are jointed together and hence particles of leads, broken 
leads and residual leads are not accumulated and the 
lead can be smoothly guided toward the tip. Since the 
lead guiding means is flexible to facilitate the advance- 
ment of the lead, the lead can be reliably guided, held 
and advanced. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advan- 
tages of the present invention will become more ap^par- 
ent from the following description taken in connection 5 
with the accompanying drawings, in which: 

Fig. 1 is a front view of a slider included in a conven- 
tional mechanical pencil; 

Fig. 2 is a right end view of the slider of Fig. 1 ; io 
Fig. 3 is a sectional view of the slider taken on line 
D-D in Fig. 1 . 

Fig. 4 is a longitudinal sectional view of an essential 
portion of a mechanical pencil provided with a slider 
in a first embodiment according to the present inven- is 
tion; 

Fig. 5 is an enlarged front view of a slider shown in 

Fig. 4, in which lead guide is removed; 

Fig. 6 is a left end view of the slider of Fig. 5; 

Fig. 7 is a right end view of the slider of Fig. 5; 20 

Fig. 8 is a longitudinal sectional view of the slider of 

Fig. 5; 

Fig. 9 is a sectional view of the slider taken on line 
A-A in Fig. 5: 

Fig. 1 0 is a front view of a slider in a second embod- 25 
iment according to the present invention; 
Fig. 11 is a left end view of the slider of Fig. 10; 
Fig. 1 2 is a right end view of the slider of Fig. 1 0; 
Fig. 13 is a sectional view of the slider taken on line 
B-Bin Fig. 10; 30 
Fig. 1 4 is a sectional view of the slider taken on line 
C-Cin Fig. 10; and 

Fig. 1 5 is a longitudinal sectional view of an essential 
portion of a mechanical pencil, showing the slider of 
Fig. 1 0 in an operating state. 35 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Figs. 4 to 8 show a slider in a first embodiment 40 
according to the present invention. Referring to Fig. 4, a 
tip 2 is formed on the front end of a barrel 1 integrally 
with the barrel 1 . A lead tank 3 is inserted in the barrel 1 
coaxially for sliding movement and a lead chuck 4 is fix- 
edly attached to the front end of the lead tank 3. A knock- 45 
ing cap. not shown, is detachably put on the rear end of 
the lead tank 3 so as to slide relative to the barrel 1 . A 
chuck ring 5 is put loosely on the front end of the lead 
chuck 4. The rear end of the chuck ring 5 faces an inside 
flange 6a formed on the inner surface of the front end of so 
a cushion sleeve 6 axially movable within the barrel 1. 
The cushion sleeve 6 is an elastically deformable mem- 
ber and has a generally cylindrical shape. The rear end 
of the cushion sleeve 6 is expanded to form a stopping 
part 6c having a diameter greater than the outside diam- ss 
eter of the body part 6b. A radial recess 6d is formed in 
the body part 6b and an axial recess 6e is formed in the 
rear end to enable the stopping part 6c to produce a resil- 
ient force relative to the body part 6b. The stopping part 


6c is formed in a shape so that the stopping part 6c can 
be surely and smoothly fitted in a stopping hole la 
formed in the barrel 1 when the cushion sleeve 6 is 
inserted together with a lead feed mechanism in the bar- 
rel 1 by a simple pushing action and the stopping part 6c 
will not rattle in the stopping hole la. The body part 6b 
moves elastically in a range corresponding to the axial 
gap G of the recess 6d relative to the stopping part 6c 
held in the stopping hole 1a. Normally, the body part 6b 
is t)iased forward. A chuck spring 7 is interposed 
between the front end of the lead tank 3 and the flange 
6a of the cushion sleeve 6 to bias the lead tank 3 back- 
ward. 

The front portion of the tip 2 is tapered toward the 
front in the shape of a circular cone. A tapered stopping 
step 8 is formed between portions of different diameters 
of the inner circumference of the front portion of the tip 
2. A slider 9 having stopping parts 9a is axially slidably 
fitted in the front portion of the tip 2. The forward move- 
ment of the slider 9 is limited by the step 8. As shown in 
Figs. 5 to 9, the slider 9 has a substantially cylindrical 
slider body 9b, and a sliding part 9c. The respective rear 
ends of the slider body 9b and the sliding part 9c are 
joined together in an integral piece. The slider 9 is an 
integral member formed of a synthetic resin, such as an 
ABS resin or a polyacetai resin. The front portion of the 
slider 9 is pressed in a lead guide 10 for surely guiding 
the lead. i.e.. a tip member. The lead guide 10 is neither 
abraded nor damaged even if the same strikes on a 
paper sheet or the like during writing. Since the lead is 
held by the front portion of the slider 9 and only the outer 
surface of the slider body 9b is available for attaching, 
the lead guide 10 as shown in Fig. 4 is a suitable tip mem- 
ber. A lead guiding part 9e for holding the lead is formed 
in the front portion of the slider body 9b. More specifically, 
the lead guiding part 9e is provided with a bore tapering 
toward the front, a plurality of slits 9f extending backward 
from the front end. and lead holding protrusions 9g on 
the inner surface of the front end. 

The rear end of the slider body 9b and the rear ends 
of the sliding part 9c are joined concentrically in an inte- 
gral piece. In this embodiment, the sliding part 9c has 
two sliding lugs extending toward the front and capat>le 
of radially and elastically strained. In a free state, i.e., in 
a state before the slider 9 is inserted in the tip 2, the out- 
side diameter of the rear end of the sliding part 9c is 
greater than the inside diameter of the tip 2. Protrusions 
9h are formed on the outer circumference of the sliding 
part 9c. A frictional resistance that acts on the outer cir- 
cumference of the sliding part 9c when the sliding part 
9c is brought into contact with the inner surface of the tip 
2 is far greater than a frictional resistance applied to the 
lead by the inner surfaces of the lead holding protrusions 
9g. 

The operation of the slider in this embodiment will 
be described hereinafter with reference mainly to Fig. 4. 
In a state where any external force is not applied to the 
rear end of the lead tank 3, the cushion sleeve 6 is hekJ 
at the front end of the range of its movement, and the 
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lead is held firmly by the front end of the lead chuck 4 
because the lead chuck 4 is biased backward relative to 
the chuck ring 5 as shown in Fig. 4. When the knocking 
cap, not shown, is knocked to push the lead tank 3 for- 
ward in this state, the lead chuck 4 is moved fonward 
together with the chuck ring 5. and then the chuck ring 
5 is disengaged from the lead chuck 4 and only the lead 
chuck 4 advances further to release the lead after the 
chuck ring 5 has been brought into contact with a step 
2a formed in the inner surface of the tip 2. 

When the force applied to the knocking cap is 
removed, the lead tank 3 is moved backward together 
with the lead chuck 4. the chuck ring 5 comes into contact 
with the front end of the cushion sleeve 6 and squeezes 
the front end of the lead chuck 4 to hold the lead, and 
then the lead tank 3 stops. This lead feed operation is 
repeated to feed the lead stepwise. The length of the lead 
by which the lead is fed by one cycle of the lead feed 
operation is approximately equal to the distance between 
the front end of the chuck ring 5 and the step 2a. When 
the lead feed operation is performed to advance the lead, 
the lead advances through the lead guide 10 because 
the frtctional resistance applied to the lead by the protru- 
sions 9g of the lead guiding part 9e is smaller than the 
frictional resistance applied to the protrusions 9h of the 
sliding part 9c by the inner circumference of the tip 2. 
Then, the mechanical pencil, similarly to the ordinary 
mechanical pencil, is used for writing. 

When the tip of the I ead is abraded or broken during 
writing, the remaining part of the lead is pressed against 
the paper sheet or the like without changing the hold on 
the barrel 1. Then, a backward force acts on the lead 
\ chuck 4 holding the lead and the lead tank 3 to move the 
lead chuck 4 and the lead tank 3 together with the chuck 
ring 5 arxJ the cushion sleeve 6 backward against the 
resilience of the stopping part 6c. The range of backward 
movement is about 0.5 to about 1 .0 mm. Since the stop- 
ping parts 9a formed at the front end of the sliding part 
9c are in contact with the step 8 of the barrel 1 . the size 
of the range for the backward movement of those com- 
ponents Is G at the maximum. When the lead is moved 
backward to the front end of the lead guide 1 0. the paper 
sheet applies a pressure to the lead guide 10 and the 
lead guide 10 moves backward together with the slider 
9. When the lead is moved to the rear end of the range 
of its movement, the position of the lead coincides with 
that of the lead guide 10. 

When the pressure pressing the barrel 1 toward the 
paper sheet is removed, the resilience of the flexed stop- 
ping part 6c moves the body part 6b of the cushion sleeve 
6 fonward to the front end of the moving range and. con- 
sequently, the chuck ring 5 advances together with the 
lead chuck 4 and the lead held by the lead chuck 4 to its 
original position. However, the lead guide 1 0 is restrained 
from advancement by the large frictional resistance 
applied by the inner circumference of the tip 2 to the pro- 
trusions 9h of the sliding part 9c and hence the front end 
of the lead projects from the tip of the lead guide 10 by 
a length oonesponding to the distance by which the lead 


guide 10 has been moved backward. The same opera- 
tion can be repeated until the lead guide 10 reaches the 
rear end of its moving range. 

If it is desired to further project the lead from the lead 

5 guide 10 after the lead guide 10 has reached the rear 
end of its moving range, the lead tank 3 is pushed axiaily 
for lead feed operation. When the lead tank 3 is pushed 
axlally, the lead chuck 4 advances releasing the lead, the 
lead chuck 4 comes into contact with the rear end of the 

10 slider 9 and moves the slider 9 to the front end of its mov- 
ing range. Then, the lead advances together with the 
slider 9 and hence the front end of the lead remains at 
the tip of the lead guide 10. When the force applied to 
the lead tank 3 is removed, lead chuck 4 moves back- 

15 ward leaving the lead and the lead guide 1 0 at the same 
position, and stops after engaging with the chuck ring 5. 
The lead can be advanced gradually by a predetermined 
distance at a time by repeating the lead feed operation. 
In the slider in the first embodiment, the lead guiding 

20 part 9e is at the front end of the slider body 9b, any pro- 
jection is not formed in the surface of a through bore 9d 
formed in the slider body 9b and the through bore 9d is 
a straight bore extending from the rear end of the slider 
body 9b to the lead guiding part 9e. Therefore, the lead 

25 dropping by gravity can readily advance and can be read- 
ily guided through the through bore 9d. 

Figs. 10 to 15 show a slider 9 in a second embodi- 
ment according to the present invention. While the slider 
9 in the first embodiment holds the lead by its front end, 

30 the slider 9 in the second embodiment holds the lead by 
its rear end. A slider 9b is provided with a through bore 
9d through which the lead moves. The slider 9 is fitted in 
the tip 2 of a barrel 1 so as to be axiaily movable in a 
predetermined range. A lead guide 10 is fixed concentri- 

35 cally to the front end of the slider body 9b, and the lead 
slides through the lead guide 10. The slider 9 has a slid- 
ing part 9c concentrically joined to the outer circumfer- 
ence of the rear end of the slider body 9b so as to extend 
fonward, provided with a plurality of axial slits 9f and in 

40 sliding contact with the inner circumference of the tip 2 
and held in place by a frictional resistance, and lead hold- 
ing pieces 9i for applying a frictional resistance smaller 
than the frictional resistance applied to the slkJing part 
9c by the inner circumference of the tip 2 to the lead. The 
45 rear end of a lead guiding part 9e formed on the inner 
circumference of the rear end of the slider body 9b is 
joined to the rear end of the sliding part 9c, and has a 
plurality of connecting pieces 9k (Fig. 1 3). and a plurality 
of lead holding pieces 9i (Fig. 14) tapered backward, 
50 separated from the connecting pieces 9k by a plurality 
of slits 9f extending from the rear toward the front and 
having rear ends not connected to the sliding part 9c. 
The connecting pieces 9k and the lead holding pieces 9i 
are separated from each other by the slits 9f and are 
55 arranged alternately on a circle. An arcuate lead holding 
protrusion 9g protrudes inward from the rear end of each 
lead holding piece 9i. 

The lead holding pieces 9i are formed so that the 
diameter of a circle circumscribed about the lead holding 
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pieces 9i is equal to or greater than the diameter of a 
lead guiding opening 9j formed in the rear end of the lead 
guiding part 9e to prevent the lead being stopped when 
Inserting the lead into the slider 9 from the rear end of 
the slider 9; that is, the outer surfaces of the lead holding 
pieces 9i are on the circumference of a circular cylinder 
corresponding to the inner circumference of the lead 
guiding opening 9j or on the circumference of a circular 
cylinder greater than the inner circumference of the lead 
guiding opening 9j. Since the lead can be easily guided 
into the lead guiding opening 9j without being caught and 
the rear ends of the lead holding pieces 9i are free, the 
lead holding pieces 9i can be easily bent radially outward 
and the lead can be automatically held. 

The operation of the slider 9 in the second embodi- 
ment having the lead guiding part 9e at Its rear end is 
substantially similar to that of the slider 9 In the first 
embodiment having the lead guiding part 9e at its front 
end. In this embodiment, the lead guide 1 0 may be a chip 
or a pipe. The slider body 9b and the lead guide 10 may 
be separate members or may be formed Integrally. Nat- 
urally, the numberof the slits 9f formed in the lead guiding 
part 9e of the slider body 9b need not be limited to three 
or four as shown in the drawings, and the number of the 
sliding pieces of the sliding part 9c need not be limited 
to two. 

Although the invention has been described in its pre* 
f erred embodiments with a certain degree of particularity, 
obviously many changes and variations are possible 
therein. It is therefore to be understood that the present 
invention may be practiced otherwise than as specifically 
described herein without departing from the scope and 
spirit thereof. 

Claims 

1 . A slider for a mechanical pencil, comprising: 

a slider body provided with a through bore 
through which a lead is passed and disposed in the 
tip of a barrel so as to t>e axlally slidable in a prede- 
termined range; 

a lead guide concentrically fixed to the slider 
kxxly so as to let the lead slide therethrough; 

a sliding part concentrically connected to the 
outer circumference of the rear end of the slider body 
so as to extend forward and to be able to slide 
against a predetermined frictional resistance rela- 
tive to the Inner circumference of the tip; and 

a lead guiding means disposed in one end of 
the slider body and capable of expansion and of 
applying a frictional resistance smaller than that 
applied to the sliding member by the inner circum- 
ference of the tip to the lead. 

2. A slider for a mechanical pencil, according to claim 
1 , wherein the lead guiding means is disposed In the 
front end of the slider body. 


8 

3. A slider for a mechanical pencil according to claim 

2, wherein the lead guiding means is tapered toward 
the front, has an open front end, and is provided with 
a plurality of axial slits. 

5 

4. A slider for a mechanical pencil according to claim 

3. wherein lead holding protrusions are formed on 
the front end of the lead guiding means so as to pro- 
trude inward. 

10 

5. A Slider for a mechanical pencil according to claim 
1. wherein the lead guiding means Is disposed on 
the rear end of the slider body. 

15 6. A slider for a mechanical pencil according to claim 

5, wherein the lead guiding means is provided with 
a plurality of connecting pieces having rear ends 
connected to the sliding part and a plurality of lead 
holding pieces each tapered toward the rear and 

20 having a cut rear end. the plurality of connecting 
pieces and the plurality of lead holding pieces are 
arranged alternately, and the diameter of a circle cir- 
cumscribed about the outer surfaces of the rear 
ends of the lead holding pieces is equal to or greater 

25 than that of a lead guiding opening. 

7. A slider for a mechanical pencil according to claim 

6, wherein the lead holding pieces is provided on its 
rear end with an inwardly protruding arcuate lead 

30 holding protrusion. 

8. A slider for a mechanical pencil according to any one 
of claims 5 to 7. wherein the slider body and the lead 
guide are formed in a single member. 

35 
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FIG. 1 
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FIG. 6 



FIG. 7 



BNSOOCID: <EP 0709233A1_I_> 


8 


EP 0 709 233 A1 


FIG. 8 
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FIG. 12 
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FIG. 14 



12 

BNSDOCID: <EP 0709233A1J_> 


EP 0 709 233 A1 


European Patent 
Office 


EUROPEAN SEARCH REPORT 


Applicatioo Number 

EP 95 10 7442 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Citation of document %nth indication, where appropriate, 
of relevant p assages 


Relevant 
to daim 


(.LASSinCATION OF THE 
APPliCATION (iol.CL6) 


US-A-4 281 939 (MITSUYA) 

* column 2, line 58 - column 3, line 23 * 

EP-A-0 271 249 (A.T.CROSS COMPANY) 

* page 11, line 10 - line 26; figure 1 * 

DE-C-39 10 546 (STAEDLER) 

* column 3, line 2 - line 6; figures 1,2 ' 

EP-A-0 311 121 (KOTOBUKI & CO) 

* figure 1 * 

EP-A-0 210 280 (KABUSHIKIKAISHA KOTOBUKI) 
^ page 4, column 21 - page 6, column 10; 
figures 1,4-7 * 


1.2,5.8 


B43K21/027 


The present search report has been drawn up for all claims 


Tli:CIINIC:/U. FIKId)S 
!!tl':AltCHE:D ant.CI.6) 


B43K 


Place ml uarch 

THE HAGUE 


Date of fwnplHhiB of iht ic vch 

23 January 1996 


Perney» Y 


CrATEGORY OF dTED DOCUMENTS 

X : particularfy rdevanl if taJcco alone 

Y : pvtiailariy relevant if combioed with aaotbcr 

dociunent of the same catefgoiy 
A : technological background 
O : aoa*writtcn disdosurc 
P : intenacdiate documeot 


T : theory or principle underlying the invention 
K : earlier patent document, hut published on, or 

after the filing date 
D : doctuBcnl dted io the applicatioo 
L : document cited for other reasons 


& : member of the 9 


: patent family, corTcspaadiag 


13 


BNSOOCID: <EP 0709233Al_t_> 


This Page Blank (uspto) 


